Abstract: Chemical investigation of the 50% ethanol eluate fraction from a macroporous resin of flowers of Datura metel L. collected in the Jiangsu Province of China resulted in the isolation of two new withanolides, baimantuoluoline G (1) and baimantuoluoside H (2). Their structures were elucidated as (12β,6β,22R)-1,10-seco-6,12,27-trihydroxy-26-oxowitha-3,5,24-trienolide-1-oic acid-ε-lactone (1) and (5β,6α,12β,22R)-5,6,12,27-tetrahydroxy-1,26-dioxo-witha-2,24-dienolide-27-O-β-glucopyranoside (2) on the basis of extensive spectroscopic analysis (1D, 2D-NMR and HRESIMS) and chemical studies.
Introduction
Flos Daturae is the dry flower of Datura metel L. (Solanaceae), which widely distributed in China [1] . Flos Daturae, known as "baimantuoluo" or "yangjinhua" in China, has been used for centuries in Traditional Chinese Medicine for the treatment of asthma, convulsions, pain, and rheumatism [2] . Flos Daturae has been found to be rich in tropane alkaloids [2] . Besides, a number of withanolides have also been isolated from Flos Daturae [3] [4] [5] [6] [7] [8] . Recently Flos Daturae has been used clinically for the treatment of psoriasis in China [9] . The effective part for psoriasis, namely the non-alkaloid water-soluble fraction of Flos Daturae, has been demonstrated to have anti-inflammatory, anti-skin titillation and anti-anaphylaxis actions by detailed pharmacological experiments [9] . However, its active constituents and pharmacological effects related to the treatment of psoriasis were not fully elucidated. As a part of a continuing project to study the active constituents of Flos Daturae for psoriasis [6] [7] [8] , we investigated OPEN ACCESS the 50% ethanol eluate fraction from a macroporous resin of the flowers of D. metel. Our extraction and separation method can greatly enrich fractions in withanolide compounds so trace withanolides can be isolated. In this paper, we present the isolation and structural characterization of the two new withanolide lactones (Figure 1 ) on the basis of the interpretation of spectral data, including 1D, 2D NMR and HRESIMS data. A 1,10-seco withanolide is reported from only the third time in herb plants. unusually shifted to a low field, suggesting the methylene to be situated between an ester carbonyl group and carbon-carbon double bond. Based on this finding and HMBC correlations, between C-1 (δ C 175.5) and H-2α, H-2β, and H-3, between H-4 (6.62 (1H, dd, J = 11.4, 3.1 Hz) and C-2, C-5, C-6, and C-10, and between C-5 and Me-19, as shown in Figure 2 . Thus, a seven-membered β, γ-unsaturated lactonic moiety was determined in ring A.
Results and Discussion
The β-configuration of the lactone bond at C-6 was established by a NOESY experiment (Figure 2 ). The NOESY spectrum showed the correlation between H-6 (1H, br. s) and H-2α, H-7α and H-7β, indicating that H-6 has the same configuration as H-2α. Since a small coupling between H-2α and H-3 in the 1 H NMR spectrum was observed due to an approximate 90°, a β-configuration of the lactone bond at C-6 was inferred, which is in agreement with those of 1,10-seco steroids [10, 11] . Therefore, the structure of 1 was deduced as (12β,6β,22R)-1,10-seco-6,12,27-trihydroxy-26-oxo-witha-3,5,24-trienolide-1-oic acid-ε-lactone, which was named baimantuoluoline G. 2 showed distinct resemblance to those of baimantuoluoside G ((5α,6β,22R)-5,6,27-trihydroxy-1-oxowitha-2,24-dienolide-27-O-β-glucopyranoside) [6] . The only notable difference was the change of H-12 signal appeared as a double doublet at δ 3.47 (1H, dd, J = 11.2, 4.4 Hz), indicating that C-12 was substituted by a hydroxyl group. The 13 C-NMR (DEPT) spectrum showed an additional downfield C-atom signal at δ C 78.7 in 2, which was affirmatively assigned to the C-12. On the basis of above data, the structure of 2 was identified to be (5β,6α,12β,22R)-5,6,12,27-tetrahydroxy-1,26-dioxo-witha-2,24-dienolide-27-O-β-glucopyranoside, and was named baimantuoluoside H.
Experimental

General
Preparative HPLC (Waters, Delta 600-2487) was performed on a Hypersil-ODS II (10 μm, 20 × 300 mm, Yilite, Dalian, People's Republic of China) with Waters Empower software. IR spectra were measured in KBr discs on a Shimadzu FTIR-8400S spectrometer. HRESIMS were carried out on Waters Xevo QTOF mass spectrometer with Masslynx V4.11 software. NMR data were recorded in CD 3 
Plant Material
Extraction and Isolation
The dried flowers (30 kg) of D. metel L. were extracted with 70% EtOH under reflux (2 × 100 L) for 2.5 h (each), and the combined solution was filtered and evaporated under vacuum to a syrup (45 °C), followed by suspension in H 2 O (500 L). The suspension was acidified with 0.1% HCl, and then filtered and exchange for Styrene-DVB (001×7). The exchanged solution was passed through AB-8 crosslinked polystyrene, and sequentially eluted with H 2 O, 50% EtOH, and 95% EtOH, respectively. 50% EtOH elution was concentrated under vacuum to yield a syrup (52.0 g) and this crude residue was subjected to silica gel (300 mesh, 50 × 8 cm, flow rate 10 mL/min) and eluted successively with 6 L of CHCl 3 /MeOH during each gradient (10:1→1:1) to give 10 fractions (Fr. 1-10). Fr. 7 (5 g) continues silica gel chromatography (300 mesh, 10 × 2 cm, flow rate 1 mL/min) eluted with 600 mL of CHCl 3 /MeOH during each gradient (5:1→1:1) to afford a number of sub-fractions A 1 -A 13 . Compounds 1 (15 mg, t R = 37.2 min) and 2 (21 mg, t R = 12.3 min) were obtained from the sub-fraction A 4 (0.9 g) with MeOH/H 2 O (2:3) by prep. HPLC chromatography on a Hypersil-ODS II column (10 μm, 20 × 300 mm, flow rate 8 mL/min). 1 H-and 13 C-NMR: see Table 1 .
Conclusions
Withanolide lactones constitute a group of C28 steroidal lactones isolated from several genera of Solananceae [3] . A characteristic feature of their skeleton is the (mostly) α,β-unsaturated δ-lactone ring formed in the side chain [3] , which has been reported to be associated with diverse biological activities including cytotoxic, anti-inflammatory, antioxidant, and antitumor properties [4] . As a part of our chemical investigation on D. metel, we have isolated two new withanolide lactones. Their structures were established on the basis of spectroscopic evidence. Compound 1 is a novel withanolide lactone obtained from a D. metel with an unusual seven-membered β, γ-unsaturated lactone of ring A.
